A cell-permeable, activity-based probe for protein and lipid kinases.
Protein and lipid kinases are two important classes of biomedically relevant enzymes. The expression and activity of many kinases are known to be dysregulated in a variety of diseases, and proteomic tools that can assess the presence and activity of these enzymes are likely to be useful for their evaluation. Because many of the mechanisms by which protein kinases can become unregulated involve post-translational modifications or changes in protein localization, they can only be detected by examining protein activity, sometimes within the context of the living cell. Wortmannin is a steroid-derived fungal metabolite that covalently inhibits both protein and lipid kinases. Here we describe the synthesis of three wortmannin derivatives, biotin-wortmannin, BODIPY-wortmannin, and tetramethylrhodamine-wortmannin. We demonstrate that these reagents exhibit reactivity similarly as wortmannin and react with members of the phosphatidylinositol 3-kinase and PI3-kinase related kinase families in cellular lysates. Moreover, in some cases these reagents can differentiate between the active and inactive forms of the enzyme, indicating that they are activity-based probes. The reagents also exhibit complementary properties. The biotin-wortmannin reagent is effective in the isolation of labeled proteins; all three can be used for protein labeling, and BODIPY-wortmannin is cell-permeable and can be used to label proteins within cells.